
-- -should explain that single-LATA states are those that are served by a single LATA. whether or
not the LATA is coextensive with the state's borders. Any other interpretation would deny the
benefits of intraLATA toll competition to consumers in single-LATA states. Absent a
Commission statement. consumers in some states (like Delaware) will have only one choice for
intraLATA toll on a 1+ basis until the RBOC is granted in-region authority. or until 1999.

5. COST RECOVERY FOR PERMANENT LOCAL NUMBER PORTABILITY (CC
DOCKET 95-116)

The Act requires that the costs associated with pennanent local number ponability (LNP)
be bourne by aJI carriers on a competitively neutral basis. Cost'recovery looms as a potentially
enonnous financial burden for new entrants. panicularly ifwe were asked to finance our 0\\11

local number ponability development. and compensate the incumbents for their development at
the same time. The FCC should rule that pooling and mandatory end user surcharges are not in
the public interest and are not acceptable cost recovery methods. The FCC should rule that LNP
costs should be bourne by the incumbents because placing costs on new entrants loads additional
costs onto interexchange carriers (IXCs). which benefit only indirectly from LNP. and are
already spending significant sums to become LNP-capab1e. The FCC should also require the
incumbents to quantify the figures used to suppon their arguments that LNP costs are extremely
high. thus exposing those that are clearly padding their estimates in an attempt to recover
non-LNP related costs.

6. NXX LOADING ISSUES

Mel discovered that several of its customers were not receiving telephone calls placed to
them in California because PacBeIrs systems do not recognize MCllocal customers' phone
numbers. Unable to route the calls to MCrs customers. PacBeH undenook a manual process
several weeks ago to complete the input process. Thus far. the process has been arduously slow 
one telephone number at a time. Pacific Bell claims to be working on a.system that will allow it
to validate that telephone numbers are loaded into its system. but that system apparently will not
be operational until September. In the meantime. MCI local customers run the risk of not
receiving their telephone calls. MCl has encountered these difficulties in many parts of the
country. but they have been panicularly acute and remain unresolved in thePacBell region.6

The Commission should therefore promptly direct incumbent LECs to activate NXX
codes in accordance with the schedule described in the Industry Numbering Comminee's Central
Office Code Assigmnent Guidelines or. at a minimum. to activate the NXX codes assigned to
other entities no less promptly than they activate NXX codes assigned to themselves. The

6 On May 28. Mel filed a request at the FCC for clarification of local telephone
companies' obligations for NXX code activation and verification for updating their systems with
~crs and other CLECs' customers' tel~phone numbers.



Commission should also confirm the reqwrement that incumbent LECs must provide auditable
verification of the activation of other entities' assigned NXX codes. NXX code acti\'ation is
competitively significant for several reasons, including the fact that it is impossible to reach the
another carner's customers using regular dialing from a switch in which that entity's !\XX codes
have not been activated. It is very difficult to sell local service to a customer who. upon
switching providers, will be unable to receive telephone calls.

7. SHARED/COMMON TRANSPORT (CC Docket No. 96-98)

On reconsideration. the Commission should clarify that ILECs are required to unbundle
common (shared) transport and provide it at TELRIC-based. per-minute rates. The Commission
should confirm that ILECs are required to unbundle local transport. including access to shared
transmission facilities between ILEC end offices and tandem s\\itches. and to dedicated facilities
between ILEC central offices and those of competing earners. This would be more efficient than
ha\'ing new entrants either duplicate the ILEC's network by constructing their O\\n interoftice
facilities. which would delay entry and significantly increase new entrants' costs. or by
purchasing costly dedicated transport.

8. EXPEDITIOUS COMPLETION OF ALL PENDING ENFORCEMENT ACTIONS

Enforcement presents one of the most critical means by which the Commission can
ensure the de\'elopment ofa competitive local market place. ~ICI and other CLECs have
encountered ILEC actions that have served to impede their ability to compete effectively as a
local and long distance provider. MCI believes that ILECs ha\'e relied on the fact that
historically. regulatory agencies have taken significant time to render decisions. \\bile our
recent enforcement efforts at the Commission are subject to expedited briefing schedules. the
Commission must not lose sight of the need for expedited decision-making.

The Commission has the opportunity through its pending fonnal complaint rulemaking
proceeding to dramatically refonn its enforcement procedures in order to make them more
efficient and ultimate.ly. more effective. New entrants need enforcement processes that replicate
the incentives of the emerging competitive marketplace. Indeed. the Commission must be
willing to try to new and creative ideas and techniques to discourage incumbent anti-competitive
actions. For example. the Commission should adopt a "quick look" process that seeks to discern
whether service is working. A party would have the ability to pursue actions to assess liability
and sanctions/fines/penalties immediately after the problem is fixed. This would ensure that no
pennanent advantage accrues to any competitor from a lack of regulatory initiative. that the
action is timely and that the Commission is able to replace the incentives that competition would
provide. Without this type of swift and decisive action. the ILECs \\ill only be encouraged to
continue to undertake unlav.nd and anti-competitive actions in order to protect their current
monopoly environments to the detriment of consumers.



9. PENDING PETITIONS FOR DmARATORY RULING AND/OR PREE~1PTIO!\

While ILEC actions have been used to create barriers to entry for new entrants. there are
many instances where state andlor local actions have impeded a new entrant's ability to enter the
local market as well. Therefore, the Commission must resolve each pending petition for
declaratory ruling or preemption ofconflicting state or local action. Resolution of preemption
petitions filed by new entrants would quicldy remove barriers to entry erected by state and local
governments that clearly contravene federal telecommunications policies. These petitions
include, but are not limited to:

•

•

•

•

•

•

•

Petition seeking declaratory ruling and/or preemption of the Texas Public l'tility
Regulatory Act of 1995 which among other things, requires new entrants to construct ne\\
network facilities as a condition of cenification to provide local services. (CCBPol 96-1 ~ I

Petition seeking preemption of cenain provisions of the Arkansas Telecommunications
Regulatory Reform Act of 1997 as violating section 253 of the Act and requesting that
the Commission assenjurisdiction over state arbitrations pursuant to section 151(e)(5) of
the Act (CC Docket No. 97-100)

Petition seeking declaratory ruling that Troy, Michigan's use ofits permitting processes,
its control over cable franchising and its local telecommunications ordinance are
preempted and are in violation of sections 541. 544(e) and 153 of the Act. (CSR~790)

Petition seeking declaratory ruling that any requirement imposed by an fLEC or state or
local government that a new entrant obtain separate right-to-use and license agreements
before a new entrant may purchase access to unbundled elements violates sections 151
and 153 of the Act. and that the Act's nondiscrimination requirement requires an fLEC to
provide the requesting carrier \\ith the same rights to inteJlectual property that the ILEC
enjoys. (Docket No. CCBPoI97-4~ CC Docket No. 96-98)

Petition for declaratory ruling that where there are significant geographic differences in
the cost of providing interconnection or unbundled elements, rates for interconnection
and unbundled elements that are not geographically dea\'eraged constitute a barrier to
entry and the failure to geographically deaverage is a violation of section 152 of the Act.
(Docket No. CCB/CPD 97-1)

Petition seeking declaratory ruling and contingent preemption of the initial costs incurred
by ILECs to meet the statutory requirements of the Act (such as US West's
Interconnection Cost Adjustment Mechanism surcharges) are not rec,?verable through
state imposed surcharges on either the CLEC or the end user. ecc Docket No. 97-90~
CCB/CPD 97-12)

Request for clarification of the Commission's rules regarding reciprocal compensation for



--information service providers. (CCB/CPD 97-30)

• Petition requesting that the Commission affirm its decision that the recombination of
unbundled elements to provide a service already being provided by the ILEe does not
constitute a resold service.

In addition, the Commission should establish procedures that allow it to proceed even
more quickly on, fl1ture petitions. For example. MCI may soon file a petition asking the
Commission to conclude that a state has failed to fulfill its obligation to conclude arbitrations. If
that petition is filed. MCI ~ill request that the Commission act even more quickly than the Act
requires.

ELIMINATING THREATS TO A COMPETITIVE LONG-DISTANCE MARKET

Although our determination and commitment to provide consumers ~ith choice. lower
prices and bener quality local telephone service remain strong. our efforts to do so have been
frustrated by ILEC strategic and anti-competitive behavior. Moreoyer. MCI has become keenly
aware that its relationship ~ith the RBOCs as a long distance provider has begun to deteriorate as
well. We are convinced that the increased anti-competitive actions can be directly anributed to
the RBOCs' interest in obtaining in-region long distance authority. Thus. it is imperative that the
Commission recognize the need for resolution of more than local service issues. In the end. if
Mers long distance business becomes compromised financially because of regulatory inaction
with respect to RBOC actions. the monies necessary for additional investment in the provision of
local service will also be jeopardized.

1. PAYPHONE REMAl'\lD (CC Docket No. 96-128)

The Commission must act immediately to eliminate the current interim compensation
mechanism and revise its compensation scheme immediately to base compensation for 800 and
access code calls on the ~ost ofproviding service. Compensation based on cost would fairly
compensate payphone providers and. thus. enable them to maintain and expand service. while
allowing carriers to keep operator service and 800 rates affordable to consumers.

If an immediate decision on cost-based compensation is not forthcoming. the
Commission should at minimum act to discontinue payments under the unlawful interim
compensation scheme that was overturned last week. and to initiate a two-way true up
mechanism that protects all parties once a compensation decision is reached.

2. BILLING AND COLLECTION

Currently. most customers receive one bill that contains their local and long distance
charges. Incumbents. however. have altered or are threatening to alter their business
relationships with long distance providers by eliminating billing and collection services or



increasing prices by an unjustifiable amomrt. The Commission needs to take two actions. First.
with respect to casual billing. the Commission must implement rules requiring all LECs to
provide billing and collection for non-subscribed services on a non-discriminatory basis.
pursuant to an MCI rulemaking request currently pe,nding before the Commission. Unless this
occurs, MCI will be unable to bill effectively and economically for these services. which provide
consumers with services they value and use. Non-subscribed services accounted for S11.6
billion in revenue industry-wide in 1996; IOXXX for non-big three in 1996 accounted for S1.5
billion. Unless the Commission acts, there will be a reduction in competition and consumer
benefits provided through non-subscribed services. Many non-subscribed service pro\'iders
would be driven out of business and/or have to discontinue certain services due to increased bad
debt.

Second, the Commission should examine carefully ILEC provision of billing and
collection to unaffiliated and affiliated lon2 distance carriers to ensure that billine and collection- -
is provided on a reasonable and nondiscriminatory basis. It should also examine. whether in
light oflocal competition, billing and collection requirements should be imposed on all ILECs.
In addition. the Commission must examine the lack of alternative suppliers of billing and
collection, and whether ILEC provision ofbiIIing name and address data at prevailing interstate
access rates is cost-based. providing an adequate opponunity for long distance providers to
provide their own billing and collection services as an alternative to ILEC billing.

3. CARRIER IDENTIFICATION CODES (CICs) (CC DOCKET 9~-~37)

InApriI. the Commission ordered that all 3-digit CICs be retired on January 1. 1998. in
order to accommodate the industry's growing need for CICs and to accommodate a perceived
shortage of CICs. But this January 1. 1998. flash cut from 3- to 4-digit CICs is an expensi\'e
solution in search of a problem. Bellcore data shows that there is no shortage of ClCs that
justifies this early transition date. Unless the Commission extends the transition date. long
distance consumers seeking to dial around (such as when a presubscribed carrier suffers a
network outage) are going to face a new dialing disparity that will undoubtedly cause confusion
and customer complaints, even if companies such as MCI are forced to spend millions to educate
consumers about the new dialing panerns. Dialing confusion also adversely affects competition
for intraLATA toll services. Since RBOCs are generally not required to provide presubscription
until they receive section 271 authorization. MCI is at a severe competitive disadvantage if the
January 1. 1998. deadline remains. since most confused consumers will find it more convenient
to place toll calls by simply dialing 1+. As supponed by pending petitions from several CIC
holders. the Commission should not retire 3-digit CICs on January 1. 1998. and should extend
the pennissive dialing period for 3- and 4-digit CICs through at least the year 2000.

4. REQUIRE LECs TO DELIVER FULL REDUCTION ON ACCESS CHARGES (CC
Docket No. 97-107)

The Commission should conclude its i~vestigation of the price cap ILECs' 1997 annual



access tariffs by the end of July 1997. Th~omInon Carrier Bureau has-already found thatthe
ILECs' tariffs raise substantial questions oflawfulness. By concluding the in\'estigation and
requiring the ILECs to comply with the price cap rules, the Commission would close the $100
million gap between the access charge reductions filed by the.ILECs and the Commission's $1.7
billion announced reduction. .

S. ADMINISTRATION OF THE NORm AMERICAN NUMBERING PLAN (NANP)
(CC DOCKET 92-237)

The Commission should quickly select Lockheed Martin as the new NANP administrator.
based on North American Numbering Council's recommendation that it do so. If Mitretek. the
second place bidder, is selected, it would cost the industry an additional $11.5 million to suppon
NANP administration by Mitretek, as compared to Lockheed Martin. Additionally. transition
from the present system. devised under a monopoly model, to a neutral numbering administration
system, needs to be concluded as expeditiously as possible. Until then. new entrants are required
to secure essential numbering needs by relying on the RBOCs and ILECs. our direct competitors.

6. PIC FREEZE PETITION (CCB/CPO 97-19, RM 9085)

The Commission must implement a rulemaking proceeding now and adopt the rules
proposed by MCI to ensure that carrier practices in soliciting. implementing and removing PIC
freezes do not impede competition. ILECs are using PIC freezes to lock in their own customers
and to impede effective competition. particularly in the local and intraLATA toll markets. MCl's
proposed rules would ensure that PIC freezes are not used to frustrate intraLATA toll and local
competition before it has a chance to develop.

CONCLUSION

We understand that MCI has put forth a daunting agenda of Commission action. And. of
course. this letter has not detailed the many. equally important. actions that must be taken by
state regulators. antitrust officials and the courts. But this agenda is no more daunting than the
competitive strategy that MCI has undenaken. We are going into battle against an entrenched.
well-heeled. and sophisticated opponent. We do not ask that those competitors be disanned. We
merely ask. on behalf of consumers and businesses. that our opponents not be pennitted to
protect themselves from battle by \\ielding the unfair shield of monopoly.



As this letter demonstrates, mondJ'b1y power cannot be eliminated with a single stiok~ {of
the metaphorical sword or the legislative pen). That is why the Federal Communications
Commission was given the power to tum the language of the Telecommunications Act into true
competitive opportunity. To fulfill this task necessitates that a great nwnber of tasks be
accomplished, with scarce resources and in. a shon time. This is an aggressive. but eminently
reasonable, approach. Without the execution of this pro-competition agenda the purpose of the
Telecommunications Act will remain unfulfilled.

cc: Commissioner James H. Quello
Commissioner Susan Ness
Commissioner Rachelle B. Chong
Thomas Boasberg
Paul Gallant
James Casserly
Dan Gonzalez
Regina Keeney
Richard Metzger
William Kennard
John Nakahata
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At Home With Telecommunications
by Leslie Lamarre

, ,

THE STORY IN BRIEF

Ii au , a ....

Forget the cable company, the phone company, and other bie hitten in telecommunications.
Electric utilities WaDt to be the ones to deliver new and taDtaIizin, information .entices to
consumen. Faced with impendinl competition and armed with an investment in
telecommunications technolopes that already rivals that of the commuDicatioDl iDdustry, electric
utilities across the COUDtry are exploiting the impressive capabilities of these techDologies to
provide advaDced sentices to their customen. ADd many are targetiDI the residential market.
Time-or-use pricinl and appliance cODtrol are already saviDg CODsumen mODey OD their electric
bills whUe shaviDI utility COlts and securina a more intimate customer Bnk that is critical iD a
competitive eDviroDment. Home .ecurity, oD-line bill payment, and remote diapostics are just
some or the other capabilities iD the works. Whether they are expandinl their existinl
commuDicatioDs iDfrastructures, leasinl space OD these networks to other telecommunications
providen, or teamin, up with partnen to deliver the goods, these utHities are serious about
bringing telecommunications home.
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The mercury hovers around IIOOf' in the dusty border town ofLaredo, Texas, as Rene Rodriguez makes
his way home after a long day ofwork one September evening. But he knows his home will be cooled to
770f' when he steps through the front door. And he knows he isn't paying extra money for this comfort.
In fact, Rodriguez-who can program his air conditioner and other big appliances to coincide with his
electric utility's high, medium, and low rates for the day-estimates he is saving about $40 a month on his
electric bill. Ifhe decides to change the programmed settings, he simply plugs a slick-looking console into
the wall and punches a few keys.

Across the country in Walnut Creek, California, the Grimes family is absorbed in the evening news when
a report on the current heat wave reminds them oftheir electricity use. With the touch ofa button on a
special remote control device, a status bar appears at the bottom oftheir television screen showing Steve
and Stella Grimes how much electricity major appliances like the air conditioner and refrigerator are
using. They can also program their porch lights to come on and go offat desired times ofthe day-all
without missing a beat ofDan Rather.

These are just two examples ofthe many ways in which electric utilities are using advanced
telecommunications technologies to offer more conveniences to their customers. Gearing up for
full-fledged competition among power companies, the utilities involved in these efforts believe the new
services that telecommunications enable nught help them retain existing customers and maybe even snag
new ones. Whether the utility-customer connection uses telephone wires, fiber-optic lines, coaxial cables,
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radio waves, utility distribution lines, or some combinatiQn ofthese channels, the capability fQr twCl-way
communications is becoming increasingly impQrtant. And the time-of-use pricing and appliance control
options that are saving Rene RQdriguez mQney Qn his electric bill are just the start. Remote appliance
diagnostics, home security service, and on-line bill payment are among the vast array of other advanced
capabilities utilities are exploring.

These services are not intended to benefit Qnly the customer; they have built-in benefits fQr the utility as
well. For instance, time-of-use pricing-through which rates vary during the day to mQre accurately
reflect the actual cost Qfgenerating and delivering pQwer at a given time-encourages customers to shift
energy use away frQm periQds ofpeak demand. The result is IQwer power bills fQr the customer, which
can give the utility a competitive edge. RemQte meter reading, meter-tampering detection (which
accounts for as much as 1% ofutility revenues), instant infQrmation on the time and IQcation of pQwer
outages, remote connectiQn and disconnectiQn ofcustomers, and infQrmatiQn abQut electricity
consumptiQn patterns are just some Qfthe business advantages. In additiQn, such services enable utilities
to get closer to their custQmers at a time when building custQmer IQyalty is critical.

"lust as the telecommunications field is undergQing a virtual explQsiQn in innovation and information
transfer capabilities, electric pQwer companies are reaching a competitive phase in which they are finding
that these technQlogies might very well help them distinguish themselves frQm all the Qther power
providers out there," says Steve Drenker, manager QfEPRI's InfQrmatiQn Systems cl
TelecQmmunications Business Unit. "TelecommunicatiQns is an exciting tool that utilities can use to get
an edge in the market...

There are Qther reasons fQr electric utility involvement in telecommunicatiQns. Over the years, power
companies have built up extensive infrastructures QftelephQne wire, fiber-optic cable, radio linlcs, and
other communications channels-mainly to meet their Qwn internal communicatiQns needs. In fact, the
electric utility industry ranks second Qnly to the communicatiQns industry itself in its use Qf
telecommunications media. What's mQre, utilities typically use Qnly about 3% Qfthe capacity Qfthese
elaborate communicatiQns webs for their own purpQses. A3 one utility executive puts it, "We're sitting on
a gold mine. " .

The fact that power companies already have access to virtually every home and business in the country
offers added incentive fQr utilities to pursue the telecommunicatiQns market. And that's exactly what
many are doing-in a variety Qfways. Some are Qpting to expand their communicatiQns infrastructures to
offer advanced energy management and other capabilities directly tQ their customers. Others are leasing
available space Qn their netwQrks and letting Qther companies deliver the gQQds. StiD others are teaming
up with telephone and cable televisiQn firms that are vying fQr the same custQmers. SQme pQwer
companies are even investing directly in the development ofrelated hardware and software technolQgies
fQr both wired and wireless applicatiQns.

The telecommunications refQnn bill that President Clinton signed in February 1996 makes it easier for
electric utilities to compete with phQne companies, cable firms, and other service providers vying for a
piece ofthe market. AmQng Qther changes, the bill remQves state and IQcal prohibitiQns against utility
involvement in telecommunicatiQns, protects utilities' internal communicatiQns systems, and aIlQWS utility
holding companies tQ diversify into telecommunicatiQns.

Taking control

One holding company that wasted nQ time Qn this front is Central and SQuth West CQrporatiQn, which
filed to become a telecommunications prQvider within hours QfClintQn's signing ofthe bill. A3 a result, its
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~bsidiary CSW Communications became the coUJ!.llY's first so-called exempt telecommunications 
company. (There are now 12 such companies, acCOrding to the trade group called UTC: The
Telecommunications Association.) Among CSW Communications' first efforts is the pilot program that is
providing the Rodriguez family and 800 others in Laredo a glimpse ofwhat may be the future of
customer service in the power business.

Through a handheld console manufactured by Raytheon, these CSW customers can control up to five big
electricity loads in their homes. For Ilene Rodriguez, who has a two-story, 32oo-square-foot house, the
choice was obvious. He picked the two air conditioners, the two water heaters, and the clothes dryer. He
says it took about halfan hour with a utility representative to learn how to use the console to program the
appliances. Now, these big energy users are most active when electricity rates are lowest. In fact,
Rodriguez has programmed the water heaters and the dryer to shut down completely during both the
high-rate and medium-rate periods. Like the other program participants, Rodriguez can read his
month-to-date electric bill through the console. And he has programmed his system to tum offmajor
appliances when it receives a price signalftom his utility during very high rate emergency periods.
Rodriguez says his electric bill, which averaged 5150 • month before the program, has remained about
the same-despite the addition ofa baby and a live-in maid. He suspects it would have gone up to about
5190 a month.

Kicked offlast April, the Laredo promm depends on an infrastructure offiber-optic line and coaxial
cable. Electronic sensors that CSW installed on the major appliances enable the consumers to track how
much energy each appliance is using. The pilot will continue indefinitely. "Our customers seem to
appreciate it," says Don Shahan, president ofCSW Communications. "They are saving money and they

. are responding to our price tiers. II On average, the participants are shifting 2 kW per household off-peak
between 4 and 5 p.m. and saving 100.10 on their electric bills.

The Laredo project has received a lot ofattention, in part because it is among the largest programs ofits
kind ever undertaken. CSW Communications has since won a contract with the city-owned electric utility
in Austin, Texas, to develop and test a wireless system in a 19-month pilot program to be kicked otrlater
this year. Also, CSW has been awarded a seven-year franchise to build a fiber-optic network that will
ultimately reach into every home and business in Austin, a city of544,OOO people. The company hopes to
provide energy management services over the network and to lease capacity on the system to other finDs
that would provide services ranging from high-speed Internet access and telemedicine to
videoconferencing and home security. "One ofthe driving forces behind the Laredo project was looking
down the road and seeing deregulation and competition coming," says Shahan. "We want to get a
stronger hook into our customers and provide them with something that other potential suppliers of
electricity do not have."

Other utilities, such as Boston Edison, are following suit. Last September, this utility announced that it
has teamed up with RCN Inc.-a provider ofintegrated voice, data, video, and high-speed Internet
services-to build an interactive data network for homes in 40 cities and towns in the greater Boston area.
The backbone ofthe project is a 200-mile ring offiberoptic cable that the utility has already established
for its own communications. According to the utility, this is more fiber-optic cable than is owned by any
other electric utility in the state and more than is owned by most telecommunications companies.

Boston Edison and RCN have agreed to invest about ~3oo million in enhancing the network over the next
five years so that it can be used to deliver video, telephone, energy management, and other services to
650,000 customers. Mike Monahan, a sp'okesman for the utility, notes that local telephone and video
services are likely to be among the first services deployed on the network, with energy management
introduced later in the five-year time frame. He says the joint venture will be in direct competition with
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the local telephone company, New England Bell,.!!-well as cable providers and Internet access
companies.

Utility presence

Electric utilities grappling with the telecommunications challenge are trying to detennine what form the
customer interface should take. From the utility's perspective, this is a critical issue, for it is symbolic of
the transition ofthe utility presence from an exterior wall ofthe home, where it is relegated to a decidedly
user-unfriendly electric meter, to inside the home, where it will reside in a sophisticated interactive
device. This interface will be the key point ofcontact with the customer for delivering a variety of
services that are likely to extend far beyond basic energy management into home automation, text
message paging, electronic mail, and-depending on the sophistication ofthe interface-interactive
entertainment. "Electric utilities have a real market opportunity to become the providers of choice for
bundled communications services," says David Cain ofEPRI, manager ofnew business development in
the Information Systems &. Telecommunications Business Unit. "This is an opportunity that many are
having a hard time passing up."

At this stage, power companies are considering a variety offOnDS for this interface, from an elaborate
version ofthe thermostat to a television screen, a PC, or a telephone with a small screen that can be used
to deliver a wide range ofinteractive services.

Southern California Edison is among the few utilities that are currently experimenting with the screen
phone interface. At this writing, the utility is nearly finished developing energy management applications
for the PI00 screen phone manufactured by Philips, which offers a host ofother features, such as Internet
access, electronic mail, and electronic shopping and banking (a magnetic strip reader enables credit card
and bank card transactions). With the energy management functions, users will be able to monitor their
electricity use to date and see how much energy their biggest appliances are consuming. The system is
expected to be tested in the homes of SCE employees early this year. "I think one ofthe reasons utilities
are hesitant to rely on a screen phone interface is that they are not sure how this new type oftelephone is
going to get into the home," says Dukku Lee, SCE's project engineer. "Consumers are not accustomed to
buying telephones to carry out these kinds oftransactions. But we feel that the right blend ofservices will
attract a wide range ofcustomers."

Some utilities are experimenting with a combination ofapproaches. For instance, Pacific au and
Electric, which sponsors the program that enables the Grimes family and 49 other customers in Walnut
Creek, California, to monitor and control their energy use through their television screens, is about to
switch to a PC interface. For the initial 50-home project-a collaboration with TeleCommunications Inc.
(TCI), the world's largest cable television operator, and software giant Microsoft Corporation-the
existing cable infrastructure had to be upgraded to a hybrid fiber-coax network. With the help ofa digital
set-top box and Microsoft's "point and click" operating system, users can program certain appliances to
run at specific times.

The second phase ofthe project, which is expected to get under way in April, will rely on a telephone
connection to the Internet as an avenue for communication, therefore requiring no new infrastructure.
Rather than viewing a status bar at the bottom oftheir television screens and making selections with a
remote contro~ participants will log on to the Internet from their personal computers and access the
utility's Web site, using a special personal identification number to call up their own energy information.
Ultimately, they may even be able to pay their bills on-line. "We're moving away from television because
it tied us to broadband networks," says Laurie Schneemann, the utility's manager for the project, referring
to networks (such as those using coaxial cable or fiber-optic lines) capable ofdelivering video images. IIJn
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the new phase ofthe project, we are not creating a network at all," she says. "We already have a .
network-it's called the Internet." Schneemann adiits that the line between computer and television is
blurring, however, noting that "four to five years from now you might not be able to teU much difference
between your television and a PC."

A bOI is a bOI?

This fusion oftelevision and computer is already beginning to occur in the consumer market--a
phenomenon fueled by the burgeoning popularity ofthe Internet and by the high cost ofPCs. In fact,
although talk about home PCs is pervasive, the personal computer has still made it into only 300iO ofU.S.
homes, and many ofthese models are not capable ofbrowsing the Internet at an acceptable speed. And at
a cost ofmore than 51500 for a device that includes capabilities that aren't necessarily desirable to
consumers, the PC admittedly isn't doing a great job ofbringing the Internet to the general public. (See
the sidebar for information.on the future ofthe Internet.) So in its place, some innovative electronic
products are beginning to crop up.

Just this fall Sony and Philips released set-top boxes-built by a new company called WebTV-that enable
consumers to access the Internet through their television sets. These set-top devices connect to television
sets much as VCRs do, and they include receptacles for a telephone line, over which Internet data can
flow, and for coaxial cable, as an option for those who prefer faster access to the World Wide Web. AU
the necessary software to hook up to and browse the Internet is bunt in. Ifconsumers have the
picture-in-picture feature on their television sets, they can read their e-mail or search the Web without
missing any action. There's also a credit card slot for on-line purchases. Both versions ofthe WebTV sell
for a little over 5300. Each system includes an on-screen keyboard; there is an optional wireless keyboard
for an additional 575.

Other forms of relatively cheap access to the Internet are coming soon. Among those in the works is the
network computer (NC), a prototype ofwhich was demonstrated by Oracle last February. Like the
WebTV products being marketed by Philips and Sony, the NC does not rely on software disks. Rather, it
includes a simple operating system and can retrieve any necessary applications from the Internet. In fact,
the NC, which is expected to be available early this year and to sell for about 5300, is in direct
competition with the WebTV devices, not to mention the PC. Oracle's CEO, Larry Ellison, predicts that
network computers will outsell PCs by the end ofthe decade.

EPRI views the network computer as an ideal vehicle for bringing the electric utility inside the home and
has established a formal alliance with Oracle to ensure that the device incorporates capabilities for energy
management, home and business automation, and security. "This extended network computer would have
a built-in capability for communicating with electric utilities and would be able to deliver a suite ofenergy
products and services over the Internet," says EPRrs Cain, who is managing relations with Oracle. "Users
could consult it to retrieve information and cany out transactions not only on their electricity use but also
on water and natural gas. It will also have energy management features similar to those offered by the
Raytheon unit used by CSW Communications in Laredo."

On-line

Already, electric utilities are tapping the Internet to reach their customers. As ofthe beginning ofthis
year, 180 utilities have home pages on the World Wide Web. Generally, though, utilities are using the
Internet mainly for one-way communications-relaying background information on their companies and
news about special customer programs-and have not deployed it for sophisticated energy management
services. That is starting to change, however, as PGetE's efforts indicate.
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Among the other utilities taking a more interactive- approach to the Internet is San Diego Gas & Electric.
From the companys home page, customers can enter the Virtual Reality Greenhouse. an image of a
family room in which they can click on overhead lights, a stereo, and other energy users to find out how
much electricity these devices consume. And last August, with some funding from the U.S. Department
ofEnergy and EPRI, Enova Technologies (a sister company ofSDG&E) teamed up with Pacific Bell to
develop a user-friendly Internet-based energy management system that is expected to be ready for
implementation this spring. "We're trying to distinguish ourselves from other potential service providers,"
explains TiffNelson, the utility's manager for the project.

As is the case with PG&:E's project, about 50 SDG&:E customers will be selected for participation and
will be able to monitor and control their electricity use from their home PCs. Plans are for SDG&E's
system to provide users a comparison ofthe current month's energy consumption with that of the
previous month and with that ofthe same month the previous year. Although time-of-use rates are not
expected to be in place, users will be able to control a few large appliances, and a sinwlated time-of-use
program will allow them to determine how much money they could save ifsuch rates were implemented.
Plans are for the program to last nine months. This project is among the first efforts to apply EPRI's
Customer System 2000, which is aimed at helping utilities upgrade their Web sites from browsing
facilities into virtual business environments capable ofsupporting a variety ofinteractive services.

Amid all the activity involving sophisticated, user-friendly customer interfaces, some utilities are taking a
I different, more immediate, and far less expensive approach. Kansas City Power & Light, for instance, has

opted for a wireless, cellular-based communications system. For an operational cost equal to that of
manual meter reading, KCP&L is deploying a system that, by the close of 1996, was already tied in to all
420,000 residential and small commercial customers in the utility's major metropolitan area. CellNet Data
Systems installed the system at no cost to KCP&L, "assuming all the risk, " notes Doug Morgan, vice
president ofinfonnation technology for the utility. KCP&L pays a transaction fee every time data travel
across the system, and the cumulative costs equal the expense ofmanual meter reading.

The system provides the basic benefits ofthe more-sophisticated hybrid fiber-coax approach, including
remote meter reading, outage notification, and meter-tampering detection. But the system does not
provide capacity for more-advanced services in the future, such as Internet access, electronic mail, and
interactive television.

"We decided on a narrowband approach because we believe that competition and retail wheeling are
going to happen soon, and we want to position ourselves for that market," says Morgan. "Ifwe waited
for broadband technology to become economical enough to be deployed throughout our service territory
and to get integrated, we'd be sitting around for years.., By getting its system in place now, KCP&L is
gaining experience in using the electricity consumption information that's relayed to it every 5 minutes
from each meter. These data are fed into computer models that estimate how much electricity specific
appliances in the home are using. In a competitive environment, the marketing value ofsuch detailed
customer information is crucial, says Morgan. And because the wireless system is so economical, KCP&L
can deploy the capability throughout its service territory. Early this year the utility plans to roll the service
out to its large commercial and industrial sites.

Home. sweet home

Why are electric utilities focusing so heavily on the residential market? After all, the large commercial and
industrial accounts are the ones at highest risk for being snatched up by competitors, as some utilities
have already experienced. And with such significant electricity consumption at a single site, a utility can
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justify the often large monetary investments that~ telecommunications endeavors require. Indeed,
many electric utilities have already made such investments for their large customers, laying fiber-optic
lines and installing sophisticated energy management systems in their plants. These customers have
enjoyed the benefits oftime-of-use pricing for years, and some ofthem now even have real-time pricing,
through which rates vary hourly.

And therein lies the rationale for utilities to pursue the common person. The way some power companies
see it, the residential arena is a market waiting to be had. After all, dollars from the residential sector
make up about 35% ofthe utility industrYs revenues. "There are already quite a few technologies out
there for large industrial and commercial customers," says Tom Wick, manager ofdistribution and
customer systems integration for Wisconsin Electric Power Company, a subsidiary ofWisconsin Energy
Corporation, which teamed up with the Baby Bell Ameritech Corporation last year to establish a
company, Energy Connections, to market utility automation and other advanced home services. The new
company's product is a modular, turnkey system with capabilities ranging from remote meter reading to
power quality monitoring to security. The system, which has been tested in 30 homes in Wisconsin
Electric's service tenitory and is now undergoing deployment in 170 additional homes for further testing,
is designed to work with a variety of infrastructure technologies, including paging and telephone line, and
will be marketed to electric utilities for use with residential and small commercial and industrial
customers. The tests under way involve the use oftwo different thermostat-like customer interfaces. The
more sophisticated ofthe two, called the Enhanced Customer Interface, includes a display for text
messages.

Some utilities emphasize that they are trying to get a better handle on the residential market to determine
. which energy management services are even ofinterest to this customer segment. "We're pretty clear on
the needs ofour large commercial and industrial customers, but the residential customers have always
been grouped together as a single customer," says fun Gariepy, who is managing Detroit Edison's
Intelligent Link project. Since last April, the utility has been testing an energy management system with a
small group ofcustomers to see how they respond to capabilities like appliance control and time-of-use
pricing. Ifall goes well, the system will be rolled out to serve the remainder ofDetroit Edison's 1.9
million residential customers. As in the Energy Connections system, the customer interface is a
thermostat (in this case, one manu&ctured by Honeywell) that includes a display for billing information,
public service announcements, and rate information.

In a separate effort underscoring its interest in the residential market, Detroit Edison has invested $10
million in Echelon Corporation ofPalo Alto, California, the company that developed a communications
protocol and special electronic chips that enable devices like the Honeywell thermostat to communicate
over standard house wiring.

Big numben

The sheer volume offered by the residential market also makes it worth pursuing. Rather than having to
customize a system for every user, as is typically the case with commercial and industrial customers,
utilities can rely on mass-produced systems that they can deploy throughout their service tenitories. "The
more systems or components that are sold, the more the cost ofthe products comes down," explains
Dennis Ragone, a project manager for two-way customer communications at Public Service Electric and
Gas.

PSE&G has partnered with Lucent Technologies to develop a two-way communications system that will
be marketed to electric and gas utilities. Ragone emphasizes that the system was developed to serve all
market segments-residential, commercial, and industrial. "We wanted a system that's inexpensive enough
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to be deployed everywhere," he says. "This systet.!!2rovides a way for utilities to cut their costs and to
gear up for future business opportunities." The Lucent system relies on a hybrid"fiber-coax infrastructure
and could employ a variety of customer inteIfaces, from screen telephones to personal computers. During
the trial run in PSE&G's service territory, however, the inter&ce is a Honeywell thennostat.

A pilot system has been deployed to 930 residential, 65 commercial, and 5 industrial customers. After
thorough testing and evaluation, PSE&G plans to roll the system out to 500,000 ofits customers by
2002. But don't large commercial and industrial customers already have these capabilities in place?
According to Ragone, PSE&G does provide load-profile metering to most of its large commercial and
industrial customers. The Lucent system would enable additional capabilities like real-time pricing and
load control, however-at costs well below those ofthe existing system.

In at least one area ofthe country, a portion ofthe residential segment-luxury multifamily housing-is
already embroiled in the battle for power supply. With their health clubs, street lighting, communal trash
compactor systems, and other electricity consumers, such communities can constitute a demand ofmore
than 10 MW. In Georgia, the turfwars over providing power to luxury apartment complexes have
become more aggressive in the last two years, with an array ofinvestor-owned utilities, municipalities,
rural electric cooperatives, and others all competing for the same customers. Because the apartment
developers have their pick ofelectricity suppliers, power providers are eager to look better than their
competitors. .

The Southern Company, the parent company ofGeorgia Power, is implementing a clever business line
that exploits a wide range oftelecommunications technologies. Under its Premier Home label, the utility

.plans not only to provide sophisticated energy management services to luxury apartment dwellers but also
to consolidate all utility-related charges on one bill. That includes phone service, cable television,
security, Internet access, water use, and more. The plan is being piloted at a 303-unit apartment complex
in Duluth, an Atlanta suburb, in cooperation with Dominion Companies, a national developer ofluxury
apartment homes.

Bill Kirby, director ofnew ventures at Southern Development &. Investment Group, the Southern
Company subsidiary heading up this effort, says the software and systems that provide the consolidated
billing and energy management services can now be used for similar projects. Kirby says he's gotten
phone calls from developers "in every comer ofthe country" ever since the first residents moved into the
complex, called Chatelaine Park, late in January oflast year. The developers are all interested for the
same reason, Kirby says: the advanced services and billing conveniences make their apartments more
attractive than others. The Premier Home concept is undergoing a two-year trial, and ifit is successful,
Southern Development could deploy it in virtually any area ofthe country where demand exists. And
indications are that there are more such projects to come. In November, Southern Energy (an unregulated
subsidiary ofthe Southern Company) and Dominion signed a long-term agreement for the utility to act as
the developer's energy provider and rate consultant. A separate agreement that allows Southern to
coordinate services similar to Chatelaine's at other Dominion communities is being negotiated. Currently,
the developer has 16 apartment communities complete or in development, 12 ofwhich are in the
Southern Company's service territory.

Kirby is among those who believe home automation is the wave ofthe future. Customers, he says, are
coming to expect such advanced services. "Like putting airbags in cars, this is going to become a cost of
doing business," he says. That might be debatable. But a recent EPRJ survey of30,OOO electric utility
customers, selected to be a representative slice ofU.S. consumers, indicates a significant interest in
energy management.
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According to this survey, published late last year, 45% ofrespondents expressed interest in services to
monitor home energy use, with 1,../0 ofthe 30,ooOindieating they are "very interested." Other potential
market areas include whole-house surge suppressors, which drew interest from 39% of the survey
respondents, and home security, which received interest from 33%. (More-detailed results from the
survey are available through an EPRI report called ReQuest III, TR-I07631.) While these results are
promising, they are certainly not a guarantee that these services will be a hot commodity among
consumers. And it's hard to tell whether the currently disinterested consumers can be won over. In the
words ofRich Gillman, EPRI's manager ofmarket and load research, who oversaw the survey, "It's not
going to be an easy sell."

But is it possible that many consumers simply don't know what they are missing? Perhaps once they are
used to the convenience and savings ofenergy management services, they'll begin to seek these services
out. IfRene Rodriguez ofLaredo, Texas, is any indication, there might be some merit to that thought. "I
was the last one ofmy neighbors to jump on board," he says. "Now rm trying to sell the program to
everyone I know!"

Sidebar:

A Future Vision

Background information for this article was provided by Steve Drenker and David Cain ofthe Customer
Systems Group.
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NOTE

EPRI Members: Technical reports are available from your company libraries, your
manager for EPRI Technology Transfer, or the EPRI Distribution Center at the
address listed below:

EPRI Distribution Center

7/16/97 5:39 PM



207 Coggins Drive
PO Box 23205
Pleasant Hill, California 94523

Phone (510) 934-4212

--

Companies not eligible for membership: You can order this report from the EPRI
Distribution Center. Payment (see infonnation below for price) must accompany
order. Shipping and handling in the US is S10.oo per order. International shipping and
handling is $40.00 per order. US companies will pay the domestic price; orders by or
for non-US companies must pay the international price.

Some additional pricing and access restrictions may apply, call for stock availability,
and possible price changes.

BENEFITS

o Using EPRrs new underground construction technologies, Georgia Power
Company quickly completed in 1993 a line relocation project that had been stalled for
four year. In this application, new horizontal boring techniques saved the utility
$475,000; equivalent savings are expected from similar future applications.

o Because the 1993 project involved installing a power line under a river, Georgia
Power also gained know-how applicable to nmning power lines below harbors and
wetlands.

CHALLENGE

Electric utilities today generally use "eut~fiD· construction to install underground
transmission and distribution cables. These open-trench techniques are expensive,
time-consuming, and environmentally unappealing. Georgia Power Company's service
territory includes the Nacoochee Valley, and environmentally sensitive region in
northern Georgia. The valley is host to a Native American ceremonial site, and the
valley floor is crossed by the Chatahoochee River. In the late 19805, Georgia Power
attempted to move an existing overhead 115-kV circuit power line underground in the
valley. Concerns about the potential impact oftraditional construction methods on the
site, however, stalled progress for four years. Hoping to resolve the problem quickly,
Georgia Power turned to EPRI for assistance.

. RESPONSE

Recent EPRI research had developed applicable new underground construction
technologies. For example, a new mid-size horizontal drilling rig was available that
could drill to 1200 feet..pull in pipet up to 18 inches iii diameter. Previous
technologies could not economically drill at such lengths or provide the power to pull
in the duets required to install transmission-class cables. A new EPRI AccuNav(lM)
underground boring guidance system would also allow operators to control drill head
location at increased depth and with improved accuracy. Moreover, specialized boring
bits and ground-penetrating radar to locate underground utility lines or historical
artifacts were under development.
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A team ofexperts working under EPRI Pidmce applied these techniques to install
the 11S-kV cable injust eight weeks. The project called for placing a 2400-foot long,
lo-inch conduit under the valley floor, beneath the Chatahoochee River, and running it
up the valley walls. Accomplishing the work required meeting an unusual number of
challenges: rock, cobble, clay, flowing ~d, the river, a state highway, and very steep
hillsides. Yet drill operators were able to bore under the valley floor without .
disrupting historical artifacts or burial sites, efficiently drilling a 16-inch diameter hole
through hard river cobble and solid quartz rock. Cable pulling activities also pioneered
several new techniques: use ofcable pushers with pulling winches; a newly designed
pulling rope that injects a lubricant at the pulling eye; and complete instrumentation of
the ~le pulling head, winch, pushers, and reels to allow instantaneous control. As a
result, workers successfully pulled XLPE transmission cables the entire length ofthe
run without joints.
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Transmissions & Substations

Underground Transmission

Target Audiences

Utility officers, senior managers, and staffresponsible for:

• Maintainingfunproving underground transmission reliability
• Operation, inspection and maintenance ofunderground transmission
• Maximizing power flow for underground transmission
• Upgrading and uprating ofexisting underground lines
• Design and analysis ofnew underground lines
• Right-of-way management for underground lines

Background

Shifting regulations, wholesale wheeling, and growing electricity markets are dramatically increasing the
value oftransmission usets to utilities. At the same time, overhead transmission lines are becoming
increasingly unacceptable in populated areas-and thus costly to install and operate. Underground
transmission provides an alternative that has been used for decades to supply critical downtown loads in
large cities. However, many utilities still view underground transmission as a last resort.

The Underground Transmission Target provides members with advanced technologies and tools that
increase the cost-effectiveness ofunderground transmission for existing cables as well as for new
construction. As an example, on-line monitoring and rating systems ofunderground lines are being
devised that will increase ampacity ofinstalled circuits by 100.10. In 1997, on-going and new projects will
address improvements for members in both the existing underground assets and in the area ofnew
construction.

Maximum Utilization of Installed Cables

For existing underground transmission systems, the primary objective ofutilities is to maximize circuit life
and operational performance. What makes matters difficult is that many installed systems are
approaching, or exceeding, their design lives. Ofcourse this is happening in a time period where utilities
have had to drastically reduce their budget for engineering staffand for field maintenance.

This Underground Transmission Target is developing a family ofadvanced diagnostic practices, life
evaluation procedures, and on-line monitoring tools that meet the competitive challenges ofthe
transmis~io~ .industry. For 1?97, ongoing efforts are complemented by new ~'?~ .~~ ~ applic:8ti~ of.:~~:.~'
EPRI reliability centered mamtenance concepts to underground cables. ProdUCts and tootsWiII proVide up
to 20alt _vings in underground maintenance costs while inCfeasing"reliability and enhancing performance.

~
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--New Cables and Installation Methods

High installation costs and environmental risk ofdielectric fluid leaks hinder application ofunderground
transmission systems. To address these issues, the Underground Transmission Target is developing and
demonstrating precision-guided boring technologies, as well as fluid-free cross-linked polyethylene
(XLPE) cables. These new technologies can be used for new underground lines, or they can be used to
retrofit existing pipe-type systems. It should be noted that the expected benefit ofthe new guided boring
technology is a 2()o~ reduction in installation costs. In 1997, emphasis is being placed on developing and
deploying a family ofdiagnostic tools that will reduce the number offailures in XLPE cable systems.

In Summary

The Underground Transmission Target offers members existing, on-going, and new products that:

• Enhance the economic and environmental attractiveness
• Lower operation and maintenance costs
• Lower design, capital and construction costs (for new and for retrofits)
• Increase.underground line carrying capacity
• Improve underground line reliability

Product Listing

. The order ofthe product list below is based on the most recent ranking obtained from our utility advisors.
The target is priced to result in probable 1997 funding for the products listed. The budget column reflects
1997 dollars for the EPRI Base R&D program. It should be noted that members who fund this Target
will obtain the results ofthe Tailored Collaboration projects also shown below.

Products by Priority (Due Proaram)

1 AsSUrance T=nl and Diagnostics for XLPE Cable Systems

2 Undersround Transmission Installation Cost Reduction

3 New Extrudable Dielectrics

4 Dissolved Gas Analysis Intemretation Guide

5 Reliability Centered Maintenance for Underground Transmission

6 Pipe-lYRe Cable Life Evaluation Procedures

7 Distributed Fiber Optic Sensor Systems

8 SYPercondueting Cable Amilication Studies

Initial Deliverable Date

1997

1997

1998

1997

1997

1998

1997

1998

•h"" " iC4 "Uh .."0".."" ee: u e cuc"

The results from these projects, which augment the base funded portfolio, are made available to all target
members. TC funds from utility members are matched by EPRI dollars.

TCI 34SkV XLPE Cable Retrofit for Pipe-TyJ)e Cable Systems 1998

TC2 Expanded Underwound Transmission Workstation 1997
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The results from Strategic R&D projects are made available to all EPRI funders. These projects perform
fundamental research in key strategic areas that have high potential payoff By their very nature, these
projects have a long-term time horizon and produce results that are used by advisors and EPRI staff to
define future projects to be funded by the base R&D budget.

SRD1 SUPerconductjng Cable System Development 1998

Contact: Don Von Dollen, (415) 855-2679

Additional Information: Lora Coc:co, (415) 855-2620

TUJetI:
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The completion ofthe underground installation of 30,000 feet of fiber optic telephone cable in
South Texas provides anothersolid example of the advantages trenchless technology techniques
provide for underground utility construction.

Cannon Construction Inc., Brookhaven, MI, was primary contractor for the AT&T project.
The cable is part ofa long-distance telephone toll line between Corpus Christi and Harlingen,
IX.

Trenchless teelmiques me becmtina the method-ofc:boiccJorao"iIKauiD&Dum.berOf.~

in urban areas where most"cYialTthe"area is p&ved~'Vehicular1Dfficbt:ayY""~_~~Y'r
contain a conglomerationo(~~communi~ ~_~~~able•.~!.~9.
water aDd sewerpipe.:: : e -~._--_........_-- _h................._·

Charlie Smith, Cannon vice president, said directional boring was chosen as the best method
for this job because of congested conditions along much of thecable route and requirements of \
the city. Work began in downtown Corpus Christi where right ofway was covered with paved \

i
streets and sidewalks. Boring did not disrupt traffic or other daily activities.

Length ofbores ranged from 300 to 900 feet. Average depth was six feet. After each bore,
four-inch high-density polyethylene pipe was pulled back through the hole. The fiber optic cable
then was pulled through the pipe and connections made.

'The city: says Smith, 'wasn't really familiar with trenchless technology. At fU'St, city officials
were very concerned about existing utilities, impact of traffic flow and so forth. Once we were



--
under way, they saw that trenchless technology has a huge benefit, allowing work to progress in
the inner city without inconvenient and time-consuming trenching and costly restoration and
clean up requirements.'

Smith says soil conditions initially caused problems. 'The downtown area ofCorpus Christi is
pure sand,' he said. The loose sand collapsed around the drill pipe, restrictingproduction.
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